No difference in inhibition among free acids of acetate, propionate and butyrate on hydrogenotrophic methanogen of Methanobacterium formicicum.
Free volatile fatty acids such as free acetic acid (FAA) and free butyrate acid (FBA) are true inhibitors of hydrogenotrophic methanogens (HM) in mixed culture. However, their inhibitory effects on pure culture of HM remain unclear. In this study, a typical HM of Methanobacterium formicicum demonstrated no difference in toxicity conferred by FAA, free propionate acid (FPA), or FBA in regard to the specific methanogenic activity (SMA) based on the C50% (0.19, 0.17, and 0.23 g/L, respectively) and recoverable concentration values (0.97, 0.69, and 0.61 g/L, respectively). These results were within the same order of magnitude. The concentrations of FAA, FBA, and FPA all correlated well with the SMA values according to the inhibition model. Additionally, changes in the activity of the electron transport system also agreed well with the trend in the SMA variation. Together, the results of this study provide a benchmark to control methanogenesis during industrial applications.